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Specification 

1. Title of the Invention 
Satellite signal reception system 

2 . Claim 

A satellite signal reception system, characterized 
by demultiplexing a signal received by an antenna from a 
communication satellite by an orthogonal polarization 
demultiplexer into at least one vertical polarization 
channel signal and at least one horizontal polarization 
channel signal; converting each of the polarization sig- 
nals into a first intermediate frequency signal by a CS 
converter; selecting and frequency-converting one of the 
at least one vertical polarization channel signal to 
form a signal inverted on a frequency axis and sending 
the inverted signal to a post stage by a channel proces- 
sor; selecting and frequency-converting one of the at 
least one horizontal polarization channel signal to form 
a signal having a different frequency, inverted on the 
frequency axis and sending the inverted signal to a post 
stage by a different channel processor; in the stage 
post to the channel processors, mixing the signals from 
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the channel processors by a mixer and sending the mixed 
signals to a still post stage on one transmission line; 
and in the post stage, selecting one of the plurality of 
signals from the channel processors by a satellite tuner 
and demodulating the selected signal, inverting the de- 
modulated signal on the frequency axis to be returned to 
be a signal receivable on a TV receiver, and then re- 
ceiving the signal on the TV receiver. 

3. Detailed Description of the Invention 
[Field of the Invention] 

The present invention relates to a satellite signal 
reception system for receiving satellite signals of a 
plurality of channels scattered over a wide band, rear- 
ranging the channels, and sending the signals to a post 
stage, so that a channel is selected in the post stage 
and received by a TV receiver. 

[Prior Art] 

Launching of a communication satellite for commence- 
ment of delivery service is planned. The following sys- 
tem is in consideration. Delivery signals from a plural- 
ity of channels from the satellite (referred to as 
"satellite signals" in this specification) are received 
by an antenna, frequency-converted by a CS converter, 
and sent to a post stage by one transmission line. In 
the post stage, a desired channel is selected by a sat- 
ellite tuner and received by a TV receiver. 

[Problems to be Solved by the Invention] 
The satellite signals of a plurality of channels 
sent from the communication, satellite are over a band of 
about 400 MHz , and reception of all the channels Is re- 
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quired in only few cases. Accordingly, it is rare that 
signals of all the channels received at a satellite sig- 
nal reception point are sent to a post stage. In general, 
only the satellite signals of a desired channel are ex- 
tracted and sent to the post stage. However, extracting 
a signal of the desired channel with the frequency main- 
tained requires a transmission system having a wide band 
characteristic for sending the signal to the post stage, 
and also requires an extra equalizer and the like for 
compensating for the frequency- attenuation characteris- 
tic of the transmission line. 

An objective of the present Invention is to provide 
a convenient satellite signal reception system for send- 
ing satellite signals of a plurality of channels to a 
post stage while being compressed in a narrow band with 
a high frequency utilization efficiency, and inverting 
the signals on a frequency axis in order to prevent the 
signals from being easily received by a conventional 
satellite tuner so that a pay system is easily intro- 
duced. 

[Means for Solving the Problems] 

In order to achieve the above-described objective, 
the present Invention has means described in the claim 
and functions as follows , 

[Function ] 

From the communication satellite, signals of a plu- 
rality of channels are sent by both vertical polariza- 
tion and horizontal polarization. These signals are de- 
multiplexed by an orthogonal polarization demultiplexer 
into vertical polarization channel signals and horizon- • 
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tal polarization channel signals. The vertical polariza- 
tion channel signals are converted into first intermedi- 
ate frequency signals by a CS converter and classified 
by the number of channels which are intended to be re- 
ceived. Then, the signals ara respectively subjected to 
channel processors. The horizontal polarization channel 
signals obtained by the orthogonal polarization demulti- 
plexer are frequency-converted into first intermediate 
frequency signals by a different CS converter and clas- 
sified by the number cf channels which are Intended to 
be received. Then, the signals are respectively sub- 
jected to different channel processors. 

The channel processors select the first interme- 
diate frequency signals of different channels from one 
another. The selected signals are frequency-converted 
into signals having different frequencies and output. 
For the channel selection and frequency conversion, a 
frequency conversion of extracting a frequency of a sum 
component of a local oscillation signal and the signal 
in question, and a frequency conversion of extracting a 
frequency of a difference component of the local oscil- 
lation signal and the signal in question, ara used- As a 
result, the signals output from the channel processors 
are inverted on a "frequency axis and cannot be easily 
received unless re -inverted. The output signals are ar- 
ranged with no space therebetween so that the frequency 
band of each signal obtained as a result of the fre- 
quency conversion does not use an extra band. 

The output signals from the channel processors are 
mixed by a mixer and sent to a pest stage by one trans- 
mission line. In the post stage, a satellite tuner is 
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connected to the transmission line. One channel of the 
signals inverted on the frequency axis is selected and 
demodulated. For the channel selection, frequency con- 
version is used. The conversion of extracting a differ- 
ence component of the local oscillation signal and the 
signal in question, and the conversion of extracting a 
difference component of the signal in question and the 
local oscillation signal, are both used. In the former 
case, since the output signal is inverted on the fre- 
quency axis, usual signal processing is performed in 
steps post to the demodulation. In the case of the lat- 
ter frequency conversion, 3lnce the output signal is not 
inverted on the frequency axis, the output signal of the 
selected channel is substantially inverted on the fre- 
quency axis into the original state by, for example, us- 
ing a device having an inverted S-type characteristic 
for demodulation. 

In this manner, a receivable demodulated output is 
sent to a TV receiver connected to the satellite tuner. 
Therefore, the signal of the selected channel can be re- 
ceived by the TV receiver. 

(Examples) 

Hereinafter, figures showing examples according to 
the present invention will be described. 

Figure 1 shows a system diagram of a satellite sig- 
nal reception system. The letter S represents a re- 
transmission system, the letter T represents a transmis- 
sion system, and the letter R represents a reception 
system. In the re-transmlS3lon system S, reference nu- 
meral 1 represents a CS antenna for receiving a satei- 
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lite signal in a 12 GHz band from the communication sat- 
ellite. Reference numeral 2 represents an orthogonal po- 
larization demultiplexer, which is also simply referred 
to an OMT . Reference numerals 3 and 4 represent CS con- 
verters for frequency-converting a 12 GHz band signal 
into a CS first intermediate frequency signal in a 1 GHz 
band. Reference numerals 5 and 6 represent distributors. 
Reference numerals 7a, 7b, 7c and 7d represent channel 
processors. The structure of the channel processors will 
be described below. Reference numeral 8 represents a 
mixer, and reference numerals 9 represents a BS antenna 
for receiving a 11.7 to 12.0 GHz satellite signal. Ref- 
erence numeral 10 represents a 3S converter for convert- 
ing a satellite signal from the 3S antenna 9 into a BS 
first intermediate frequency signal in a 1.0 to 1.3 GHz 
band. Reference numeral 11 represents a band-pass filter 
for passing the 3S first intermediate frequency signal 
therethrough and removing a noise component 1 generated in 
the band of the CS fir3t intermediate frequency signal 
from the 3S converter 10 . Reference numeral 12 is a 
branch device. Reference numeral 12a represents an input 
terminal, reference numeral 12b represents an output 
terminal, and reference numeral 12c represents a branch 
output terminal. The branch device 12 is used for mixing. 

Then, the transmission system T will be described. 
Reference numeral 13 represents a transmission line, for 
which a coaxial cable is used for example. In some cases, 
an amplifier 38 is provided on the transmission line for 
amplifying the 3S first intermediate frequency signal or 
the CS first intermediate frequency signal. Reference 
numeral 14 represents a branch device. Reference numeral 
15 represents a drop wire for connecting the branch de- 

6 


Japanese Laid-Open (Xokai) Publication No. 2-140022 


vice 14 and the reception system R to each other. As the 
drop wire 15, a coaxial cable is used for example. 

Then, the reception ays tea R will be described. Ref- 
erence numerals 15a, 16b, ... represent satellite tuners. 
The structure of the satellite tuners 16a, 16b will be 
described below. Reference numerals 17a, 17b, ... repre- 
sent TV receivers such as monitors. 

Reference numeral 13 represents an output terminal 
of the re-transmission system S, and reference numeral 
19 represents an input terminal of the reception system 
R. 

Next, the structure of the channel processor 7a will 
be described. Figure 2 i3 a block circuit diagram of the 
channel processor. In the figure, reference numeral 20 
represents an input terminal, and reference numeral 21 
represents an output terminal. Reference numeral 22 rep- 
resents a wide band amplifier for amplifying a signal in 
the CS first intermediate frequency band of 1350 to 
1750 MHz, Reference numeral 23 represents a former-stage 
mixer. Reference numeral 24 represents a variable at- 
tenuation circuit for setting an attenuation amount 
based on an attenuation amount control signal applied to 
a control input terminal 24a. Reference numeral 25 rep- 
resents a band-pass filter for passing, for example, a 
signal in a second intermediate frequency band of 385 to 
415 MHz therethrough and blocking signals of the other 
bands. Reference numeral 25 represents an intermediate 
frequency amplifier for amplifying a signal of a second 
intermediate frequency. Reference numeral 27 represents 
an AGC control circuit for providing a well-known AGC 
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loop so that the signal levels are uniform at an output 
of the intermediate frequency amplifier. The AGC control 
circuit 27 outputs the attenuation amount control signal 
for setting the attenuation amount of the variable at- 
tenuation circuit 24. Reference numeral 23 represents a 
former-stage variable oscillator, reference numeral 29 
represents a frequency divider, and reference numeral 30 
represents a frequency control circuit. Reference nu- 
meral 31 represents an intermediate frequency amplifier 
which has the same structure as that of the intermediate 
frequency amplifier 26 and is provided as necessary. 
Reference numeral 32 represents a latter-stage mixer, 
and reference numeral 33 represents a band-pass filter. 
The band-pass filter 33 passes a signal in the CS first 
intermediate frequency band therethrough and blocks sig- 
nals of the other bands. Reference numeral 34 represents 
a wide band amplifier which has the same structure as 
that of the wide band amplifier 22 and is » provided as 
necessary. Reference numeral 3 5 represents a latter- 
stage variable oscillator, reference numeral 36 repre- 
sents a former- stage frequency setting circuit, and ref- 
erence numeral 3 7 represents a latter- stage frequency 
setting circuit. 

The structure of the satellite tuner 16a will be de- 
scribed. Figure 3 is a block circuit diagram of the sat- 
ellite tuner. Reference numeral 40 represents an input 
terminal, reference numeral 41 represents a video signal 
output terminal, and reference numeral 42 represents an 
audio signal output terminal. Reference numeral 43 rep- 
resents a mixer, and reference numeral 44 represents a 
band-pass filter. The band-pass filter 44 passes, for 
example, a signal in the second intermediate frequency 
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band of 385 to 415 MHz tier a through and blocks signals 
of the other bands. Reference numeral 45 represents an 
FM demodulation circuit, for which a circuit exhibiting 
an inverted S-ty?e frequency-demodulated output voirage 
characteristic is used. The center frequency of the de- 
modulated signals is set to be 400 MHz , which is the 
center frequency of the band of frequencies allowed to 
pass through the band-pass filter 44. Reference numeral 

46 represents a variable oscillator, reference numeral 

47 represents a frequency setting circuit, and reference 
numeral 48 represents a channel selection key. Reference 
numeral 48a represents a channel setting section, and 
reference numeral 48b represents a satellite setting 
section. Reference numeral 49 represents a switching 
circuit for making contact X or contact Y conductive in 
accordance with a switching control signal applied to a 
control terminal 49a. Reference numeral 5 0 represents a 
polarity inverting circuit. As the polarity inverting 
circuit, a video amplifier of one transistor Is used for 
example. Reference numeral 51 represents a video signal 
processing circuit, and reference numeral 52 represents 
an audio signal processing circuit. 

4 Next, the operation of the satellite signal recep- 
tion system having "the above-described structure will be 
described. First, in the re- transmission system S, a 3S 
satellite signal of the 11.7 through 12.0 GHz band from 
a broadcast -satellite is received by the antenna 9 and 
converted into a 3S first intermediate frequency signal 
in the 1.0 to 1.3 GHz band by the 3S converter 10. The 
resultant signal passes through the band-pass filter 11 
and is applied to the branch device 12. 
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A satellite signal of a 12.3 through 12.7 GHz band 
from the communication satellite is received bv the CS 
antenna 1 and demultiplexed into a vertical polarization 
channel signal and a horizontal polarization channel 
signal by the orthogonal polarization demultiplexer 2. 
The vertical polarization channel signal is converted 
into a CS first intermediate frequency signal in a 1.350 
to 1.750 GHz band by the CS converter 3. The horizontal 
polarization channel signal is also converted into a 
first intermediate frequency signal in the 1.350 to 
1.750 GHz by the CS converter 4. A signal spectrum at 
output A of the CS converter 3 is shown in Figure 4(A) , 
and a signal spectrum at output 3 of the CS converter 4 
is shown in Figure 4(B). Then, the output signal from 
the CS converter 3 is distributed by the distributor 5. 
In the channel processor 7a, the signal of channel Chi 
in Figure 4(A) , for example, is selected and then fre- 
quency-converted. Similarly in the channel processor 7b, 
the signal of channel ChlO in Figure 4(A), for example, 
is selected and then frequency-converted. The output 
signal from the CS converter 4 is distributed by the 
distributor 6. In the channel processor 7c, the signal 
of channel Chll in Figure 4(9), for example, is selected 
and then frequency-converted. In the channel processor 
7d, the signal of channel Chl9 in Figure 4(3), for exam- 
ple, is selected and then frequency-converted. The chan- 
nel processors 7a, 7b, ... process the signals as fol- 
lows. The oscillation frequencies of the former-stage 
variable oscillator 28 and the latter-stage variable os- 
cillator 35 are respectively set by the former-stage 
frequency setting circuit 36 and the latter-stage fre- 
quency setting circuit 37. The signal applied to the in- 
put terminal 20 passes through the wide band amplifier 
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22, the former-stage mixer 23, and the variable attenua- 
tion circuit 24. Only the signal of the selected channel 
passes through the band-pass filter 25, and the interme- 
diate frequency amplifiers 2S and 31, and then fre- 
quency-converted by the latter-stage mixer 32. The out- 
put from the latter- stage mixer 32 has a preset fre- 
quency so that the outputs from the channel processors 
7a, 7b , ... do not interfere with one another when being 
mixed, and do not use an extra frequency space. The out- 
put from the latter- stage mixer 32 passes through the 
band-pass filter 33 and the wide band amplifier 34 and 
then is output from the output terminal 21. The level of 
the output signal at the output terminal 21 is stable 
due to the well-:<nown AGC provided by the AGC control 
circuit 27. The frequency of the output signal is stable 
due to the well-known ATC provided by the frequency di- 
vider 29 and the frequency control circuit 30. One exam- 
ple of the relationship among the frequencies of the in- 
put and output signals of the channel processors 7a, 
7b, ... and the oscillation frequencies of the variable 
oscillators 28 and 35 is shown in Table 1. 
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Next, the output signals from the channel processors 
7a. 7b, ... are mixed by the mixer 8. A signal spectrum 
at point C after the mixture is shewn in Figure 4(C). It 
is appreciated from Figure 4(C) that four signals re- 
ceived are efficiently accommodated in the CS first in- 
termediate frequency band. In the figure, repre- 
sents that the signal in the band is inverted on the 
frequency axis. Such a signal is regarded as being 
scrambled as can be understood from the fact that when 
such a signal is received by the TV receiver after FM- 
demoduiated, the image is too disordered to be viewable. 
Then, the branch device 14 mixes the 3S first intermedi- 
ate frequency signal and the CS first intermediate fre- 
quency signal from the mixer 8 . A signal spectrum at 
point D is as shown in Figure 4(D). Section P represents 
a schematic spectrum of the 3S first intermediate fre- 
quency signal, and section Q represents a schematic 
spectrum of the CS first intermediate frequency signal. 
The re-transmission system S sends the signal in Figure 
4(D) . 

Next, the transmission system T transmits the signal 
from the re- transmission system through the transmission 
line 13, and the branch device 14 distributes the signal 
to the reception systems R. 

In the reception system R, a desired channel of a 
desired satellite is selected by the satellite tuner 16a. 
The signal processing performed at this point by the 
satellite tuner 16a will be described. First, for re- 
ceiving a satellite signal channel from the broadcast 
satellite, the broadcast satellite is selected by the 
satellite setting section 48b of the channel selection 

13 


Japanese Laid-open (Kokal) Publication No. 2-140022 


key 48, and a desired channel is selected by the channel 
setting section 48a. The switching circuit 49 is con- 
nected to make contact Y conductive, and the frequency 
setting circuit 4 7 oscillates a signal at an oscillation 
frequency corresponding to the desired channel, to the 
variable oscillator 46. Accordingly, the BS first inter- 
mediate frequency signal applied to the input terminal 
40 is frequency-converted by the mixer 43, and only the 
intermediate frequency signal of the desired channel 
passes through the band-pass filter 44. This signal i3 
demodulated by the FM demodulation circuit 45. The video 
signal is processed by the video signal processing cir- 
cuit 51, and the audio signal is processed by the audio 
signal processing circuit 52. The processed signals are 
output to a post stage. 

For receiving a satellite signal channel from the 
communication satellite, the communication * satellite is 
selected by the satellite setting section 48b of the 
channel selection key 48, and a desired channel is se- 
lected by the channel setting section 48a. The switching 
circuit 49 is connected to make contact X conductive. 
Except that the polarity inverting circuit 50 is in- 
serted after the demodulation circuit 45 and the switch- 
ing circuit 49, the- rest is the same as in the case of 
receiving from the broadcast satellite. The states of 
the signals in the satellite tuner are shown in Table 2. 
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The satellite signal reception system can be made a 
pay system by renting the satellite tuner 16a shown In 
the example to the subscribers. Alternatively, the 
switching circuit 4 9 of the satellite tuner 16a can be 
structured to be switched by a key, which is rented to 
the subscribers . 

In the above example, a plurality of the reception 
systems R are provided in ihe satellite signal recaption 
system. Needless to say, only one reception systems R 
can be provided. In the above example, two vertical po- 
larization channels and two horizontal polarisation 
channels are received. Needless to say, the number of 
the channels can be increased- 

(Effect of the Invention) 

As described above, according to the present inven- 
tion, a satellite signal scattered in a wi'de frequency 
band is selected and frequency-converted and sent to a 
post stage after compressed in a narrow frequency band. 
Accordingly, the frequency utilisation efficiency is 
high, and the device provided on the transmission line 
can be low-cost. 

For the channel' selection and frequency conversion, 
the conversion by which the signal Is inverted on the 
frequency axis is performed. Therefore, a signal can be 
non-receivable by the conventional 3S tuner or the llfce. 
Accordingly, the system can be easily made a pay system 
without separately providing a scramble circuit, which 
is financially advantageous . 
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4. Brief Description of the Drawings 

The figures are regarding an example of the present 
invention- Figure 1 is a system diagram of the satellite 
signal reception system; Figure 2 is a block circuit 
diagram of a channel processor; Figure 3 is a block cir- 
cuit diagram of a satellite tuner; and Figure 4 3hows a 
schematic signal spectrum in each section of the system. 

1 ... antenna; 2 ... orthogonal polarization demul- 
tiplexer; 3, 4 ... CS converter; 7a, 7b, 7c, 7d ... 
channel processor; a ... mixer; 13 ... transmission 
line; 16a, 16b. 16c ... satellite tuner; 17a, 17b, 
17c ... TV receiver. 
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